Aim: The present investigation was undertaken to evaluate the blood biochemical metabolites of crossbred cattle suffering from brucellosis, in Khetri region of Kamrup District of Assam, India.
Introduction
Bovine brucellosis is usually caused by Brucella abortus, less frequently by Brucella melitensis, and occasionally by Brucella suis [1] . Brucellosis is a febrile zoonotic infection and has worldwide distribution among humans as well as animals [2, 3] . Brucella is usually transmitted to humans through the consumption of raw milk and its products (milk cream, butter, and fresh cheese) or through contact with afterbirth products from infected animals [4, 5] . Brucellosis may cause considerable economic losses especially it reduces productivity and leads to abortion that could result in temporary or permanent infertility in affected animals. The disease is usually asymptomatic in non-pregnant cows. The disease in cows is characterized by abortion and retained placenta and in male animals by orchitis and epididymitis [6] .
The study of blood constituents can provide valuable information about the general health of the animal and, therefore, can be used for evaluating the health status of the animal. Brucellosis has serious effects on animal health because it infect vital organs in the body leading to their damage, impairment of their function and increase or decrease the release of their enzymes according to the stage of infection [7] [8] [9] . For the control of brucellosis at the national or local level, the buffered Brucella antigen tests, i.e. the rose Bengal test (RBT) and the buffered plate agglutination test, as well as the enzyme linked immunosorbent and the fluorescence polarization assay, are suitable screening tests. The RBT is very sensitive test. Although there are serious economic losses caused by brucellosis in ruminants, a very little information regarding the status of blood profile in cows suffering from brucellosis is available.
Keeping this in mind, this study was conducted with the objective to investigate the changes in biochemical metabolites of the cows diagnosed with brucellosis that reflect the effects of the disease on animals' health and performances.
Materials and Methods

Ethical approval
The prior approval from the Institutional Animal Ethical Committee was obtained for blood collection of the animals in this study.
Experimental design
In the present investigation, blood was collected from six healthy crossbred cows (Group I) and another 14 crossbred cows having history of abortion and infertility (Group II). All the animals were reared under free grazing condition in Khetri region of Kamrup district of Assam, India. Blood samples were collected early morning before feeding taking all aseptic precautions by venipuncture of the jugular vein using 18 gauge hypodermic needle fitted to a Vacutainer-Leur adapter and evacuated tube. Approximately, 10 ml of blood was collected in Vacutainer tube containing ethylenediaminetetraacetic acid as the anti-coagulant. Plasma was separated from the blood by centrifugation at 3000 rpm for 20 min. Each sample was labeled using codes describing the specific animal. The blood samples taken from cows of group II having history of abortion and infertility were screened for Brucella using rose bengal plate test (RBPT) using plate test antigen (Biological Products Division, IVRI, Izatnagar) obtained from Department of Microbiology, College of Veterinary Science, Khanapara, Guwahati. The RBPT antigen is a suspension of pure, smooth killed cells of Brucella abortus strain 99 phenolized and stained with Rose Bengal dye. However, they can't differentiate between strains. The test procedure recommended by Aldomy et al. [10] was followed. Briefly, 30 μl of RBPT antigen and 30 μl of the test serum were placed alongside on the plate, and then mixed thoroughly. The plate was shaken for 4 min, and the degree of agglutination reactions was recorded. The sample was classified positive if any agglutination was observed and negative if no agglutination were seen. It was observed that out of 14 samples from Group II, 8 samples were positive, and 6 were negative for Brucella. The blood samples positive for Brucella and blood collected from healthy cows were subjected to biochemical analysis. The serum was stored at −20°C for further analysis. The biochemical analytes ie protein, albumin, glucose, cholesterol, triglyceride, urea, blood urea nitrogen(BUN), aspartate transaminase (AST) and alanine transaminase (ALT) were estimated spectrophotometrically by Systronic 20 using commercially available kits [11] .
Statistical analysis
The data were analyzed by paired student t-test method described by Snedecor and Cochran [12] . Differences were considered as significant at p<0.05.
Results
Brucellosis is a zoonotic disease transmitted by direct or indirect contact with infected animals, soiled pasture and corrals, ingesting infected milk and with semen from male to female animals [13, 14] . In this study, the effects of Brucella infection on cow's health and performances were investigated through examining the changes in the blood metabolites of the infected animals. These parameters give an indication about the effects of these causative agents on animal's health and performance. The blood samples were screened for Brucella and 53.33% were true positive and 46.67% were false negative. The mean±-standard error of different biochemical parameters of healthy and brucellosis affected cows are summarized in Table- 
Discussion
Our results are in compliance with the results of Hamada et al. [15] and Abenga and Anosa [16] . They also observed an increased serum globulin level in Brucella affected cows indicating that the parasite infection increased serum gamma globulins in infected animals that may due to host parasite interaction. Hypertriglyceridemia in cows affected with brucellosis were also reported earlier by Bouhroum et al. [7] . This is explained by the fact that B. abortus is a gram negative intracellular bacterium; it induces the production of tumor necrosis factor alpha (TNF-α) [15, 17] and the production of TNF-α inhibits the lipoprotein lipase, which results in elevated plasma triglyceride [18] . These findings are in line with Al-Kaysi et al. [19] and Al-Hussary et al. [20] who found that serum levels of albumin were reduced in animals infected with Brucella while the activities of both AST and ALT were increased significantly (p<0.05);while Gul et al. [21] found a significant (p<0.05) increase ALT activity and total protein showed no significant difference. El-Boshy et al. [6] also reported a significant (p<0.05) decrease in total protein, albumin and glucose but a significant (p<0.05) increase ALT and AST activities in camel. Due to liver damage caused by Brucella there was an increase in the release of liver enzymes into the plasma while decreased albumin synthesis by reticuloendothelium cells in the liver. Furthermore, Brucella may infect and damage the kidney, which increase protein excretion in the urine and lead to hypoalbuminemia [20] . This finding may be ascribed to the hepatic damage caused by brucellosis [6] . Also as the liver maybe damaged during brucellosis and so there was decrease synthesis of albumin and urea in the liver and so there was a there was a significant decrease (p<0.05). They may also decrease due to restricted food intake in infected cows [15] .
Conclusion
Thus, it can be concluded that brucellosis leads to serious changes in the blood as it affects some vital organs like liver. The assaying of biochemical parameters in cattle may be helpful in elucidating the etio-pathogenesis of the adverse effects associated with brucellosis in cattle.
